Coordinate activation of human platelet protease-activated receptor-1 and -4 in response to subnanomolar alpha-thrombin.
We previously demonstrated that human platelets activated with SFLLRN release PAR-1 activation peptide, PAR-1-(1-41), even in the presence of hirudin. This observation suggests that during their activation, platelets generate a protease that activates PAR-1. In this study, PAR-1 and -4 activation peptides were detected 10 s after <or=1.0 nm alpha-thrombin, 10 microm SFLLRN, or 100 microm AYPGKF were added to platelets. When SFLLRN or AYGPKF were added to platelets, generation of PAR-1 and -4 activation peptides was complete at 10 s. Generation of both PAR-1 and -4 activation peptides in response to 1 nm alpha-thrombin was significantly inhibited by affinity-purified anti-PAR-1-(35-62) IgY, anti-PAR-4-(34-54) IgY, and by the specific PAR-1 antagonist BMS 200261, but not by the PAR-4 antagonist YD3. Effective inhibition of platelet aggregation in response to 1.0 nm alpha-thrombin occurred only in the presence of both anti-PAR span antibodies. We conclude that platelet activation initiated with <or=1.0 nm alpha-thrombin proceeds via simultaneous PAR-1 and -4 activation. Inhibiting the activation of either PAR inhibits activation of the other. Both PAR-1 and -4 activation must be inhibited to prevent platelet activation subsequent to thrombin binding to platelets. The more efficient generation of PAR activation peptides by platelets activated with SFLLRN or AYGPKF, compared with alpha-thrombin, indicates that a platelet-derived serine protease that is inactivated by soybean trypsin inhibitor propagates PAR-1 and -4 activation.